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In re application of: Marc Hoffinan ct air 

Entitled! A METHOD FOR EFFICIENTLY COMPUTING A FAST FOURIER TRANSFORM 

Transmitted herewith is a Request for Telephonic Inten^iew for the above-identified application. The fbllowjngdiecked items are 
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I hereby certify that this correspondence is being sent via facsimile to 
Examine/ C>at C. Do, TC Art Unit 2124 Fax No. 703-872-9306, on 




Registration Vo. 39,196 
Attorney for Applicants 

REQUEST FOR TELEPHONIC INTERVIEW 

Via Facsimile 
Commissioner for Patents 
Washington, D.C 20231 



Sir: 

This is a request for a telephonic interview to afford the 
Applicants an opportunity to discuss the Examiner's rejections of 
claims 1-8, as indicated in the official action dated November 17, 
2004 in the above-referenced application. Via a discussion of the 
following arguments for the patentability of claims 1-8, the 
Applicants seek to clarify the outstanding issues in the above- 
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referenced application, thereby advancing the instant application 
toward allowance, 

Specifically, base claim 1 recites a method of computing a 
fast Fourier transform in a plurality of computation stages, 
including the steps of 

(a) receiving N time-ordered first data values; 

(b) sequentially storing in a first memory each of said N 
time-ordered first data values in the time-order; 

(c) storing in a second memory a plurality of twiddle factors 
in a bit reversed order; 

(d) reading a predetermined number R of input butterfly data 
values of said N first data values, wherein said predetermined 
number R of input butterfly data values are separated by N/R first 
data values in said N time-ordered first data values; 

(e) performing a radix R butterfly calculation on said 
predetermined number R of input butterfly data values using at 
least one of the plurality of twiddle factors stored in the second 
memory to generate R output butterfly data values; 

(f ) storing said R output butterfly data values in sequsntlal 
memory locations of a third memory ; and 
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(g) performing said steps (c) - (f) N/R x 2 times, wherein 
the predetermined number R is the same predetermined number each 
time the steps (d> - (f) are performed, 

wherein said reading step (d) includes reading the R output 
butterfly data values from said third memory, 

wherein the memory store operation performed in said storing 
step (f) has a unitv stride, thereby all owing R output butterfly 
data values to be read from contiguous memory locat ions each time 
the R output butterfly data values are read from said third 
memory, and 

wherein said steps (a) - (g) are performed in each one of th e 
plurality of computation stages . 

The Examiner has rejected claims 1-8 under 35 u.S-C. 102(e) 
as being anticipated by Kiamilev et al. (USP 5,951,627). The 
Applicants respectfully submit, however, that the Kiamilev 
reference does not disclose each and every element /step of claims 
1-8. For example, the Kiamilev reference does not disclose the 
method of claim 1, including storing R output butterfly data 
values in sequential locations of a third memory such that the 
memory store operation (step (f)) has a unity stride, thereby 
allowing the R output butterfly data values to be read from 
contiQuous locations of the third mem ory each time the R output 
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butterfly data values are read from the memory , and the steps (a) 
- (g) are performed in each one of a plurality of computation 
stages - 

This deficiency of the Kiamilev reference is depicted in 
Figs. 2 and 6 of that reference. As shown in Fig- 2 of Kiamilev 
et al^r a 16-point FFT processor array includes stages 1-4, in 
which each stage provides 16 output butterfly data values. 
Although stage 4 is depicted as providing its 16 output butterfly 
data values to sequential locations 0-15, the Applicants 
respectfully submit that stacres 1-3 do not provide their 16 
butterfly data value outputs to sequential locations within the 
FFT processor array - For example, with respect to stage 1 (see 
Fig. 2 of Kiamilev et al.) , a first butterfly processor having 
inputs x(0) and x(a) provides its two outputs x(0) and x(l) to 
non- sequential locations, i.e., a 0^ location and a 2^^ location, 
in the FFT processor array; a second butterfly processor having 
inputs x(l) and x(9) provides its two outputs x(2) and x(3) to 
non-sequential locations, i.e., a 4^^ location and a 6^^ location, 
in the FFT processor array; a third butterfly processor having 
inputs x(2) and x(10) provides its two outputs x(4) and x(5) to 
non-sequential locations, i.e., an 8^*^ location and a 10^^ 
location, in the FFT processor array, etc. Because the outputs of 
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M.^ hntterfl y processors in e ach stage 1-3 are not provided to 
..qnpnti^l locatio ns in the FFT processor array, the memory store 
^P^r-.^non. at the output of eac h -stace 1-3 do not have a unity 
stride , as recited in claim 1. To assure that the outputs of the 
butterfly processors in stage 4 are provided to sequential 
locations in the FFT processor array, a re-shuffling of its 
outputs x(0)-x(15) is required, as depicted in Fig. 2 of Kiamilev 
This clearly indicates that the same processing steps are 
not performed in each one of the stages 1-4, as recited in claim 
1. 

As shown in Fig. 6 of Kiamilev et al-, a multi-stage FFT 
calculation system employs multiple virtual memory banks 0-3, in 
which each bank 0-3 is subdivided into four physical blocks of 
storage. Although the Kiamilev reference indicates that data from 
a previous stage can be read directly into a current stage with no 
transformations (see column 6, lines 39-40, of Kiamilev et al.) , 
the output butterfly data values of each stage are not provided to 
sequential locations of a memory , and therefore the output data 
values are not read from contiguous memory locations each time the 
outputs are read from the memory , as recited in claim 1. Instead, 
output data values are first read from the same address of banks 0 
and 2. Next, banks 1 and 3 are accessed at the same address. The 
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accessing of the memory banks 0-3 then alternates between the 
even-numbered and odd-numbered banks to assure that each butterfly 
processor gets data inputs that are N/2 points apart from each 
other (see column 6, lines 15-21, of Kiamilev et al.) . 

In contrast, the method of claim 1 recites the step of 
storing R output butterfly data values in sequential memory 
locations of a memory such that the memory store operation has a 
unity stride, thereby allowing the R output butterfly data values 
to be read from contiguous memory locations of the memory each 
time the R output butterfly data values are read from the memory. 

Significantly, no alternation between ev en-numbered and odd^ 

numbered memory banks is required in the method of claim 1 to 
assure that each butterfly processor receives dat a inputs that are 
N/2 points apart from each other . . As a result, the method of 
claim 1 can be used to compute an FFT in a manner that both 
reduces the number of required iterations and simplifies the 
calculation of the .storage locations of the output data values 
from each memory stage (see page 6, lines 17-21, of the 
application) . 

This is illustrated in Fig. 6 of the instant application, 
which depicts an 8 -point FFT processor including 3 stages, each 
stage providing 8 output butterfly data values. Unlike the FFT 

-6- 
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processor array disclosed in Fig. 2 of the Kiaiuilev reference, 
each stage of the FFT processor depicted in Fig. 6 of the 
application provides its J' butterfly data value outputs to 
sequential locations in the FFT processor. For example, a first 
butterfly processor of the f|H.rst stage of Fig. 6 has inputs x(0) 
and x(4), and provides its t|o outputs x(0) and x(l) to sequential 

locations, i.e., a O"" location and a 1^^ location, in the FFT 

I 

processor. Similarly, a second butterfly processor of the first 

t 

stage having inputs x(l) and x(5) provides its two outputs x(2) 

Jions, "i.e., a 2^^ location and a 3^"* 



and x(3) to sequential loca 



location, in the FFT processor , The remaining butterfly 
processors of the first stage also provide their outputs to 
sequential locations 4-7 in xhe FFT processor, as do the butterfly 
processors contained in each lone of the second and third stages of 
the FFT processor. i 

Because the Kiamilev reference neither teaches nor suggests 
that R output butterfly d^ta values are stored in sequential 
memory locations of a memorij such that the memory store operation 
(step (f) of claim 1) has al unity stride, thereby allowing the R 
output data values to be recid from contiguous memory locations of 



the memory each time the R 



memory, and that steps (a) (g) of claim 1 are performed in each 
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one of the FFT computation stages, as recited in claim 1, the 
Kiamilev reference does not amticipate claim 1- Similar arguments 



I 

can be made in favor of the patentability of base clams 5 and 8. 

I 

The \indersigned Attorney will telephone the Examiner to 
discuss the possible schedijiling of the requested telephonic 
interview. 

Respectfully submitted/ 
MARC HOFFMAN, ET AL. 
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